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@ Form overlay type printing apparatus. 

© A form overlay type document printing apparatus 
includes a format memory (2) for storing form data, a repeti- 
tion data memory (3) for storing common data to be printed 
on successive documents, and a variable data buffer (4) for 
storing data which is unique to such document. A printing 
pattern generator (7) converts the repetition data and unique 
data to corresponding printing signals and a form pattern 
generator (5) generates printing signals for reproducing a 
selected form. The printing signals corresponding to the form 
data and the repetition data are combined and repetitively 
supplied to an output buffer (9) as long'as there is no change in 
the form or the repetition data. The printing signals corres- 
ponding to the unique data are also supplied to the output 
buffer (9). The contents of the output buffer (9) are supplied to 
a head driver (10) which controls a printing head (11) to gen- 
erate the desired printed output. In this manner, only the 
unique data and data arising from a change in the form orthe 
repetition data need be transmitted from a host computer to 
the printing apparatus. 
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FORM OVERLAY TYPE PRINTING APPARATUS 



The present invention relates to a form 
overlay type document printing apparatus, in which 
blank paper, on which no form has" been previously 
printed, is used and a form is printed on the paper 
together with characters by using a dot printer. 

A form overlay type document printing 
apparatus is described in each of Japanese Patent 
Applications No. 110143/81, and 71081/82. The 
printing apparatus disclosed in each of these laid- 
open application includes a printing data buffer and 
a form buffer and is advantageous in that when the 
same data are repeatedly printed, if form data has 
been transmitted once from a host computer and stored 
in the form buffer it is sufficient thereafter to 
transmit only printing data until the form is 
changed. That is, it is not necessary to transmit a 
combination of printing data and form data from the 
computer every time. Also, a printing pattern and a 
form pattern can be generated in the printing 
apparatus by transmitting simple codes only. This 
simplifies the processing at the host computer side 
and reduces the amount of data that must be 
transmitted. 

In the prior art, however, there is a 
problem that in the case where a document comprising 
a number of sheets is to be produced with the same 
form and with some data which varies with every sheet 
and some data which is common to every sheet. This 
situation requires the combination of the varying or 
unique data and the common data to be transmitted for 
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every sheet from the computer. As a result the time 
reguired for data transmission is prolonged and the 
efficiency of the transmission line is reduced. 

An object of the present invention is an 
efficient * and simple form overlay-- type document 
printing apparatus. 

Another object of the present invention is 
the reduction of duplicate data transmitted over a 
transmission line in connection with a form overlay 
type document. printing apparatus. 

Still another object of the present 
invention is to eliminate the multiple transmission 
of data which is common to a plurality of forms to be 
printed by a form overlay type document printing 
apparatus. 

These and other objects are achieved by a 
form overlay type document printing apparatus 
comprising a printing data memory for storing 
variable printing data which is unique to each 
document to be printed and repetition printing data 
which is common to each document within a first 
succession of documents to be printed , a format data 
memory for storing format printing data defining a 
form to be printed on each document within a second 
succession of documents to be printed where the 
second succession of documents includes the first 
succession of documents, means for combining the 
format printing data, the repetition printing data, 
and the variable printing data to produce print 
control signals corresponding to. the format data, the 
repetition data, and the variable data for each 
document to be printed, means for producing printed 
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documents corresponding to the print control signals 
and means for transferring . to the printing data 
memory the .variable printing data prior to the 
printing of each document and the repetition printing 
data prior to the- printing of the first document in 
the first succession of documents and to the format 
data memory the format printing data prior to the 
printing" of the first document i n the secon d 
succession of documents. 

These and other objects, features, and 

itZTZl J" K the inVenti ° n ' aS " the invention 

itself, wUl become more apparent to those skilled in 

the art when considered in the light of the 
accompanying drawings wherein 

Figure 1 is a block diagram 
embodiment of the form overlay type document printing 
apparatus of the present invention; and . " 

Figure 2 is an explanatory diagram of the 
operation of the apparatus of Figure 1. 

Figure 1 is a block diagram showing an 
embodiment of th«* n rinf^« 

« or the printing apparatus according to the 

present invention. a trsn^or 

transfer signal (Figure 2) 

inputted into a pointing apparatus from a host 
computer is classified into format designating data 
-l, F2..., repetition data Rl, R2 ... which do not 
change over P l ural pages , and printing dafca 

which change with every p age or document, as shown to 
Figure 2. 

for»«. / n C ° ntr01 S6Cti0n 1 dis <="*>inates 

format designating data, repetition data, and - 

ordinary printing data, or variable data, out of an 
mput signal applied from a host computer, and causes 
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a repetition data memory 3 and a variable data buffer 
4 to store the repetition data and the variable data, 
respectively. Each of the repetition data memory 3 
•and the variable data buffer 4 has the capacity for 
5 storing a page or document. Data corresponding to 
one line on the document are successively read out of 
the respective memories 2, 3 and 4. 

The format memory 2 stores, in advance 
plural kinds of formats Fl, F2,.... The designated 

10 format data read out of the format memory 2 is 
converted into a format pattern by a form pattern 
generator 5 and the form pattern is temporarily 
stored in a form pattern buffer 6. 

A character code read out of the repetition 

15 data memory 3 is converted into a printing pattern by 
a printing pattern generator 7 and ORed with the form 
pattern in the. form pattern buffer 6. Another 
character code read out of the variable data buffer 4 
is converted into another printing pattern by the 

20 printing pattern generator 7 and is temporarily 
stored in a printing pattern buffer 8. The outputs 
of the respective pattern buffers 6 and 8 are .ORed 
with each other by an output buffer 9 to form a drive 
signal which is then applied to a head driver 10. On 

25 the basis of the drive signal, the head driver 10 
drives a printer head 11. 

After the format designating data, Fl, and 
the repetition data, Rl, have been inputted into the 
above-mentioned printing apparatus from a host 

30 computer, only variable data XI, X2,... f Xn, are 
inputted, as shown in Figure 2. The variable data 
are combined with the format data, Fl, and the 
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repetition data, Rl, which have been respectively 
stored in the format memory 2 arid the repetition data 
memory 3, to constitute a document and the contents 
thereof (Fl, Rl, XI) , (Fl, Rl, X2) , ... f (Fl, Rl, 
Xn), as shown in the right hand"'side of Figure 2 are 
printed on the documents to ' reproduce the variable 
and repetitive* contents. 

Upon completion of printing a predetermined 
number of documents, that' is ri, the repetition data 
memory 3 is cleared. When the repetition data, R2, 
is then inputted, the repetition data memory 3 stores 
the new repetition data, R2, while the format 
designating data, Fl, is left as it was because the 
form- data, Fl, has not been changed in this example. 
Then -the variable data Yl, Y2,... are inputted so 
that' the documents having form, repetition, and 
variable data, (Fl f R 2 , Yl) , (Flf R2 f V2 ) f # _ are 

successively printed every time the variable data are 
inputted for a document. 

Although a thermosensitive line dot printer 
is used in this' embodiment, the" present invention can 
be achieved by using any type of recording system, 
such as electrostatic, ink jet, electrophotographic, 
electro-discharge, electrolytic, magnetic, etc. , and 
any type of head ■ structure, such as a line dot 
system, a dot matrix system, etc. 

According to the present invention, as 
described above, in a form overlay type document 
printing apparatus in which a printing data buffer 
and a form buffer are provided separately so that 
only printing data are transferred from a host 
computer unless form data are changed, printing data 
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for one document is divided into a pact which is 
repeated without changing over a plurality of 
documents and a part which changes with every 
document so that only the variable data are 
5 transferred from the host computer unless the 
repetition data are changed. The respective data 

■ 

corresponding to every line of a document are read 
out of a format memory, a repetition memory, and a 
variable data buffer and are converted into printing 

10 patterns. The patterns are combined and outputted to 
the printing apparatus. Thus, in comparison with the 
conventional overlay type document printing 
apparatus, in which all the printing data other than 
the format data are transferred for every page, the 

15 printing apparatus of the present invention has an 
advantage that the amount of . data to be transferred 
is reduced so that not only the transferring time is 
reduced but the processing by the computer can be 
simplified. 

20 While the salient features of the invention 

have been described with reference to the drawings, 
it should be understood that the described embodiment 
is susceptible of modification without departing from 
the spirit and scope of the following claims. 



CLAIMS: 

1. A form overlay type document printing 
apparatus for receiving form data, repetition data, and 
variable data from a host computer and for producing a 
printed output corresponding thereto, characterized by 
the apparatus comprising: 

a format memory (2) ; 

a repetition data memory (3) ; 

a variable data buffer (4) ; 

input data means (1) for supplying form data, 
repetition data, and variable data received from the 
host' computer to said format memory (2), said repetition 
data memory (3) , and said variable data buffer (4) , ' 
respectively, 

a form pattern generator (5) for generating form 
printing signals corresponding to said format data stored 
in said format memory (2) ; 

a printing pattern generator (7) for generating 
repetition printing signals corresponding to said * 
repetition data and variable printing signals correspond- 
ing to said variable data; 

* ■ 

a form pattern buffer (6) for combining said form 
printing signals . and said .repetition printing signals 
to output a selected sequence of combined printing signals 
for a succession of documents; and 

an output buffer (9) for combining said combined 
printing signals with said variable printing signals to 
produce corresponding print driver signals for each 
document in said succession of documents." 

2. A form overlay type document printing 
apparatus according to claim 1 , characterized by 
a printer head (11); and 
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a head driver circuit (10) for controlling said 
printer head (11) to generate printed material correspond- 
ing to said print driver signals. 

5 3. A form overlay type document printing 

apparatus according to claim 2, characterized in that said 
printer head (11) comprises a dot matrix print head. 

4 • A form overlay type document printing 
10 apparatus, characterized by comprising; 

a printing data memory (4, 3) for storing variable 
printing data which is unique to each document to be 
printed and repetition printing data which is common to 
each document within a first succession of documents to 
15 be printed; 

a format data memory (2) for storing format print- 
ing data defining a form to be printed on each document 
within a second succession of documents to be printed, 
said second succession of documents including said first 
20 succession of documents; 

means (6, 8/ 9) for combining said format printing 
data, said repetition printing data, and said variable 
printing data to produce print control signals correspond^ 
ing to said format data, said repetition data and said 
25 variable data for each document to be printed; 

means (10, 11) for producing printed documents 
corresponding to said print control signals; and 

means for transferring to said printing data memory 
(4, 3) said variable printing data prior to the printing 
of each document and said repetition printing data prior 
to the printing of the first document in said first 
succession of documents and to said format data memory (2) 
said format printing data prior to the printing of the 
first document in said succession of documents. 
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5. A form overlay type printing apparatus 
according to claim 4, characterized in that said print- 
ing data memory comprises a variable data buffer (4) for 
storing said variable printing data and a repetition data 
memory (3) for storing saia repetition printing data. 

I, *M » • 

6 . A form overlay type printing apparatus 
according to claim 5, characterized in that said combin- 
ing means comprises: 

a printing pattern buffer (8) for receiving and 
storing said variable printing data; 

a form pattern buffer (6) for receiving, combining, 
and storing said format printing data and said repetition 
printing data; and 

an output buffer (9) for receiving, combining, and 
storing the contents of said printing pattern buffer (8) 
and said form pattern buffer (6). 

7. A form overlay type printing apparatus 
according to claim 6, characterized in that said transferr- 
ing means comprises an input control section (1) connected 
to said format memory (2), said repetition data memory (3), 
and said variable data buffer (4) arid adapted to be 
connected to a host computer for the receipt of said 
variable printing data, said repetition printing data, and 
said format printing data therefrom. 

8. A form overlay data printing apparatus 
according to claim 7, characterized in that said producing 
means comprises : 

a print head (11); arid 

a print head driver (10) for controlling the 
operation of said print head (11) in accordance with said 
print control signals. 



1/2 



01 31 9 
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FIG. 2 
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Form overlay type printing apparatus. 



A form overlay type document printing apparatus in- 
cludes a format memory (2) for storing form data, a repeti- 
tion data memory (3) for storing common data to be printed 
on successive documents, and a variable data buffer (4) for 
storing data which is unique to such document A printing 
pattern generator (7) converts the repetition data and 
unique data .to corresponding printing signals and a form 
pattern generator (5) generates printing signals for re- 
producing a selected form. The printing signals correspond- 
Ing to the form data and the repetition data are combined 
- and repetitively supplied to an output buffer (9) as long as 
there is no change in the form or the repetition data. The 
printing signals corresponding to the unique data are also 
supplied to the output buffer (9). The contents of the output 
buffer (9) are supplied to a head driver (10) which controls 
0) a printing head (11) to generate the desired printed output 
In this manner, only the unique data and data arising from 
a change in the form or the repetition data need be trans- 
mltted from a host computer to the printing apparatus. 



(O 



o 

CL 



_i I l_ 



4. 



WIABLE 
DATA BUFFER 



f3 



REPETITION 
DATA MEMORY 



IINTING 
PATTERN 
GENERATOR 



] — C 







FORM 

88S 


RATOR 



PRINTING 
PATTERN BUFFER 



1 



[OUTPUT BUFFER) 

, 1 no 

I HEAD DRIVER ^ 

, 1 r" 

| PRINTER HEA0| 



FORM PATTERN 
BUFFER 

1 



ACTOR UM AG 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



0131966 

Application number 

EP 84 10 8488 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CM) 



A,D 



US-A-4 031 519 (FINDLEY) 
* Column 3, lines 8-12, 35-44; 
column 4, line 54 - column 5, 
line 15; column 9, lines 38-50; 
column 11, lines 53-59, 62-68; 
column 13 , line 61 - column 14, 
line 4; column 16, lines 38-44; 
column 18, lines 34-51; column 
19, lines 46-65; column 20, lines 
4-9, 57-68; column 21, line 43 - 
column 22, line 2 * 



US-A-4 081 604 (KANAIWA) 
* Column 1, lines 13-20, 30-44; 
column 6, lines 29-48; column 8, 
lines 2*7-33; figure 1 * 



IBM TECHNICAL DISCLOSURE 
BULLETIN, vol. 20, no. 1, June 
1977, pages 102-103, Armonk, US; 
R.A. IDE et al.: "Forms 
generation method for printer" 
* Page 102-, lines 1-6; page 103, 
lines 6-9, 23-27 * 



W0-A-8 301 521 
* Page 3, lines 



(IBM) 

18-25; figure 1 * 



PATENTS ABSTRACTS OF JAPAN, vol. 
5, no. 182 (P~90)[854], 20th 
November 1981; & JP - A - 56 HO 
143 (RICOH K. K. ) 01-09-1981 
* Abstract * 



The present search report has been drawn up for all claims 



1-8 



1-8 



1,4,6, 
7 



1,4-7 



1,2, 4 , 
6-8 



G 06 F 3/12 



TECHNICAL RELDS 
SEARCHED (int CU) 



G 


06 


F 


3/12 


G 


06 


F 


15/20 


G 


06 


K 


15/00 


G 


06 


K 


15/02 


G 


06 


K 


15/10 


G 


06 


K 


15/12 


G 


06 


K 


15/14 



Place of search 

THE HAGUE 



Date of completion of the search 
24-06-1986 



Examiner 



GORDON M 



8 

8 

§ 

£ 

ui L 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, out published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

* 

□ GRAY SCALE DOCUMENTS 



U LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




